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(54) PHOTOELECTRIC CONVERSION DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To provide a photoelectric conversion device 
which prevents the generation of noise due to dark 
current of a photoelectric conversion cell and eliminates 
its noise thus induced and a manufacturing method for 
the device. 

CONSTITUTION: There are continuously laid out without 
any gap a high concentration impurity area 52 and a high 
concentration impurity area 34 under a light receiving 
part in a photoelectric conversion device which is 
equipped with a plurality of bipolar photoelectric 
conversion cells, with a high concentration impurity area, 
higher in concentration than a collector area of the 
bipolar transistor which constitutes the photoelectric 
conversion cell and the same conductivity type in the 
area 52 under an insulating film 51 in an element 
isolation area between the photoelectric conversion cells 
and in the area 34 under an insulating film 35 of the light 
receiving part. 
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SPECIFICATION <EXCERPT> 

[0056] Furthermore, the means for solving the problem described 
above is a manufacturing method of a photoelectric conversion 
device having a plurality of bipolar photoelectric conversion cells 
which includes the following steps in order to remove the resist on 
the part forming the element separating region between the 
photoelectric conversion cells, and to form the high-concentration 
impurity region under the element separating region, namely: 
implanting ionic contaminant; forming, after implanting the ionic 
contaminant, a thick oxidized film that serves as an insulating film of 
the element separating region; removing the resist after forming the 
thick oxidized film, and forming a thin oxidized film that serves as an 
insulating film of the light receiving unit on the surface where the 
resist is removed; and implanting the ionic contaminant through the 
thin oxidized film for forming, under the light receiving unit of the 
photoelectric conversion cell, a high-concentration impurity region 
that is continuous to the high-concentration impurity region under 
the element separating region. 

(Means B) As another means to solve the abovementioned problem, 
the present invention provides a photoelectric conversion device 
having an array of photoelectric conversion elements and driving the 
photoelectric conversion elements via a switching unit. The 
photoelectric conversion device includes a boosting circuit capable 
of achieving the bootstrap effect, and which boosts scanning pulses 
provided from the column scanning circuit, and which includes a 
bootstrap capacitance unit on the output side of the switching unit. 

[0087] First, when the pulse 0vi from the column scanning circuit 
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121 rises to high level, the transistor Qsi is turned on, and the gate 
potential vi of the transistor Qti becomes the high level of the pulse 
0vi - the threshold voltage of the nMOS transistor. The pulse 0t Is 
also raised to high level to turn on the transistors Qai to Qaa- 
[0088] Subsequently, when the pulse 0d rises to high level, a 
positive voltage is applied to the horizontal line HLi via the 
transistor Qti, and the gate voltage Vi of the transistor Qti is 
boosted to the positive direction. However, the transistor Qsi does 
not absorb the increased voltage in Vi into 0vi. 
[0089] In this embodiment, an experiment demonstrates that the 
voltage at Vi is approximately 3.7 V immediately after 0vi rises to 
high level, and increases to approximately 9 V immediately after 0d 
rises to high level, when it is assumed that channel width (W) 
/channel length (L) of the transistors Qsi and Qti are 6/2 and 50/2, 
Cbi is 0.4 pF, and all of the high levels of the input pulses are 5 V. 
The result ensures that the horizontal line HLi increases to 5 V 
without a voltage drop. 

[0090] This operation reads the first line, and signals from the first 
line are accumulated in the capacitors Ci to Cp through the vertical 
lines VLi to VU and the transistors Qai to Qan, respectively. 
[0091] Next, the pulse 0t falls to low level and the transistors Qai 
to Qan are turned off. Subsequently, the pulses 0hi to 0hn are 
sequentially provided from the row scanning circuit 121. 
Accordingly, the readout signals accumulated in the capacitors Ci to 
Cn are sequentially provided to the output line 122 via the 
transistors Qi to Qn, and serially output to the outside as an output 
signal Vout through the amplifier 124. 

[0092] Note that the pulse 0rh rises each time the readout signal 
is provided, which turns on the transistor Qrh and removes the 
carrier in the output line 122. 

[0093] In parallel with the signal output operation, the pulse 0r is 
raised to high level to turn on the transistors Qbi to Qbn, and the 
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vertical lines VLi to VU are grounded. Furthermore, the pulse 0d is 
set to a negative potential in a time period T2, and the MOS 
transistor Tr in the first line is turned on. 

[0094] With this operation, as described above, the potential of 
the p-base region 103 in the elements Sn to Sm is uniformly set to 
the ground potential Vc, and is restored to the initial negative 
potential by the refresh operation In the time periods T3 and T4, and 
the accumulation operation starts. Vi rises to a sufficiently high 
voltage (9 V, for example) in time T4 as well, and the same effect as 
described above can be achieved. 



DRAWINGS 




FIG. 9 

21 Column scanning circuit 
23 Row scanning circuit 
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